Tubercidin may be directly brominated by reaction with N-bromosuccinimide in DMF to give 5-bromotubercidin, a reversible inhibitor of RNA synthesis. When buffered with potassium acetate the major product is 6-bromotubercidin. 5,6-Dibromotubercidin is formed in minor amounts under both conditions. NChlorosuccinimide and tubercidin give 5-chlorotubercidin and 5,6-dichlorotubercidin.
INTRODUCTION
5-Bromotubercidin (£) has been suggested as a tool for the study of polynucleotide metabolism in eukaryotic cells. Reich and coworkers showed it to be a reversible inhibitor of heterogeneous nuclear RNA and ribosomal RNA synthesis in cultures of chick embryo fibroblasts, in addition to blocking viral RNA synthesis.
The unavailability of 2 has been an important factor in its infrequent use. In contrast C-5 brominated pyrimidine nucleosides and C-8 brominated purine nucleosides have found extensive use in nucleic acid research. These are readily available by direct bromination of commonly available nucleosides.
The only reported synthesis of £ involved bromination of 4-chloro-7-(2' ,3' ,5'-tri-0-acetyl-6-])-ribofuranosyl )pyrrolo [2,3-d] pyrimidine by N-bromoacetamide in CH^Clg. followed by treatment with methanolic NHU. ' 5-Chlorotubercidin and 5-iodotubercidin were synthesized via the same intermediate.
N-Bromosuccinimide (NBS) in N,N-dimethylformamide (DMF) has been demonstrated to be a particularly mild combination of reagent and solvent for electrophilic bromination.
The combination of NBS in DMF has been used successo fully for the synthesis of 8-bromoguanosine. On the basis of these results the reaction of NBS with tubercidin was carefully examined.
RESULTS AND DISCUSSION
We have found that tubercidin Q) can be directly brominated or chlorinated under carefully controlled conditions. Treatment of tubercidin in DMF with N-bromosuccinimide at room temperature leads to two products, 5-bromotubercidin (2) and 5,6-dibromotubercidin Q) (Scheme I). These are readily separated by silica gel chromatography and purified by recrystallization from methanol. Chlorination of £ by N-chlorosuccinimide (NCS) gives 5-chlorotubercidin (£) and 5,6-dichlorotubercidin (jji) under similar conditions.
When the reaction mixture was buffered with potassium acetate the outcome was entirely different. The major product was now 6-bromotubercidin (4) which was isolated in 52% yield. By HPLC analysis the yield of 5-bromotubercidin in SCHEME I NH
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this reaction mixture was less than 2%. 5,6-Dibromotubercidin was again a minor product (3% yield). In the absence of potassium acetate the amount of 6-bromotubercidin formed in the reaction was less than 1%. Thus the reaction is exceptionally selective for either g or 4 depending on the absence or presence of an acetate buffer. We have also tried N-iodosuccinimide in DMF but got no reaction. However, 5-iodotubercidin can be synthesized in two steps from tubercidin via 9 10 5-mercuritubercidin. ' Structure proofs were based on ^ NMR, 13 C NMR, UV and elemental analysis. NMR assignments were based on data obtained for a large number of C-5 substituted tubercidin analogs. The effect of the halogen at C-6 on the H NMR signal of H-2' is noteworthy. In one study the signal for H-2' for adenosine was observed at 5 4.15 in contrast to 8-bromoadenosine where the signal fell at 6 4.77.
Other sugar protons were not significantly shifted. We have observed a shift of similar magnitudes for the H-2 1 resonance between 5-bromotubercidin and 5,6-dibromotubercidin and between 5-chlorotubercidin and 5,6-dichlorotubercidin (Table I) ably very few examples of C-6 substitution will be observed since most electrophilic substitutions require conditions and reagents that would either protonate or form a complex at N-3, N-4. Oddly enough the chlorination with N-chlorosuccinimide in DMF buffered with potassium acetate gave very little product and no 6-chlorotubercidin was isolated. 
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